Substrate utilization/insulin resistance in sepsis/trauma.
Endogenous substrate metabolism is markedly altered in critically ill patients. Glucose production is elevated not only in the post-absorptive state, but the normal suppressive effect of exogenous glucose and glucose production is greatly diminished. In the post-absorptive state, glucose clearance is generally elevated, potentially causing hypoglycaemia in extreme cases. Somewhat paradoxically, the ability of insulin to stimulate glucose uptake is diminished, so that hyperglycaemia is often evident during nutritional intake. Lipolysis, the breakdown of peripheral fat, is accelerated, meaning that free fatty acids are released into plasma at a rate far exceeding their oxidation. Some of the excess fatty acids are re-esterified in the liver, leading to accelerated hepatic triglyceride formation. A large increase in hepatic triglyceride stores can ensue if the rate of excretion of triglycerides in very low density lipoproteins is not accelerated commensurately with the increased triglyceride production. Indirect calorimetry measurements support the notion that the large increase in availability of fatty acids may lead to a greater reliance on fatty acids as energy substrates. Nonetheless, carbohydrates should be the predominant source of non-protein calories, because the accompanying insulin response effectively enhances protein synthesis. There is already ample fat available via endogenous lipolysis, and more fat given exogenously provides little further benefit.